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1 EPO 735530 B1 

Description 

BACKGROUND OF THE INVENTION 

Field o1 the Invention 

[0001] The present Invention relates to a method and 
an apparatus 1cr rrtanutacturing a bonded disk, such as 
a laser disk and a bonding type digital vtdeo disk (DVD), 
by bonding two one-sided disks together. 

Description of the Prior Art 


[0002] Some optical disks, whose recorded Informa- 
tion is read by using laser beams, are made by bonding 
together two disk substrates, one at which offers the first 
side of the finished disk and the other the second side. 
EP-A-0 686 032 discloses such a double-elded disk, 
which Is bonded by hot-melt coating. The substrates 
show recesses for the hub. Further examples include 
laser disks and DVDa. A laser disk Is taken lor example 
in describing the method of manulacturing such optical 
disks. 

[0003] First, a die (called a stamper) lormed before- 
hand with pits representing information to be recorded 
is mounted to a resin molding machine such as an In- 
jection molding machine. A transparent plastic resin 
such as poycarbonate and acrylics is Injection-molded 
or pressure-molded by the stamper to form a transpar- 
ent plastic disk (one-sided disk) that Is stamped with pits 
(substrate forming process). Next, the surface of the 
disk formed with pits is deposited with a metal such as 
aluminum by sputtering or vacuum vapor deposition to 
lorm a reflection film (reflection film forming procese). 
Then, the surface of the reflection film Is coated with an 
ultraviolet-setting resin as by a spinner, and is irradiated 
with ultraviolet ray to lorm a protective film for protection 
against scores and corrosion (protective film coating 
process). 

[0004] A pair of one-elded disks, which will form the 
A side and B side of a finished disk, are produced sep- 
arately in this way. The surfaces of the one-sided disks 
to be bonded together are applied with a thermoplastic 
bonding agent called a hot melt as by a roll coaler (bond- 
ing agent coating process). Then, the paired one-elded 
disks are stacked together so that the surfaces to be 
bonded which are applied with the bonding agent con- 
tact each other, and then pressed together to form a sin- 
gle laser disk (bonding process). 
[0005] In recent years, small digital video disks 
(DVDs) 12 cm in diameter capable o1 high-density, dou- 
ble-sided recording has been under development In 
such small disks, a large part of the flat disk surfacs 
ranging 1rom the center hole of the disk to the recording 
start region is used as a clamp zone ol the player. 
Hence, when the disk is placed on the turntable of the 
player and held by a clamper, the flat clamp zone works 
as a reference surface for an optical system. Further, in 


such a smail. double-sided recording disk, thsre is no 
alternative but to use the flat clamp zone as a title display 
area of the disk. 

[0006] When a title Is printed, r a seal la stuck, on 
6 the outer surface of the clamp zone of a small disk such 
as DVD, however, the following problem arises. 
[0007] In a small, double*lded. recording disk such 
as DVD, the allowable range of disk tilt angle 1or repro- 
duction Is significantly small compared with that of the 
10 laser disk, so that even a slight tilt can degrade the re- 
produced signal substantially. When the clamp zone Is 
used as a title display area, surface undulations caused 
by a ssal or printed ink applied to the outer surface of 
the clamp zone result In an increased tilt of the disk. 
16 rpoOB] To avoid this problem requires the title to be 
printed, orthe seal to be stuck, on the Inner bonding side 
of the disk, rather than on the outer side, in the clamp 
zone. When the title la displayed on the Inner bonding 
surface, It Is necessary to ensure that the printed mkand 
so the stuck seal do not affect the overall thickness of the 
bonded disk. For this purpose, some steps should be 
taken, such as cutting the title display area to a depth 
equal to the thickness ol the printed Ink or stuck seal 
(for example, 0.1 mm) to form a recess 1 as shown in 
25 Figure 7A. 

rpoOB] Even this measure cannot solve the above 
problem because the thickness of the printed ink and 
seal may not always be constant. Particularly when let- 
ters are printed with ink, the ink 2 forms into bulges or 
30 projections, as shown in Figure 7B. If a hot melt as the 
bonding agent Is applied over these projections by the 
roll coater, the entire recess 1 in the title display area 
cannot be filled with the bondingagent, with the hot melt 
3 coated only over the projections of the in k 2, as shown 
36 m Figure 7C. Therefore, the area of the recess 1 1s bond- 
ed only partially and therefore with a reduced bonding 
force. 

[0010] In the case of the laser disk, the paired disk 
substrates to be bonded together are each 1 .2 mm thick 
40 and have high rigidity (mechanical strength) so that the 
aforementioned deformation will not result In the case 
of the DVD, however, each of the paired disk substrates 
measures 0.8 mm in thickness and does not have a suf- 
ficient rigidity. Hence, when a thin disk such as DVD is 
46 stored or left at elevated temperatures tor a long period, 
n is likely to develop deformations. Particularly when a 
disk is left mounted on the reproduction player lor a long 
period, the disk held horizontal by the clamper is sub- 
jected to high temperatures due 1o internal heating ol 
so the player, so that the hot melt, the thermoplastic bond- 
ing agent, becomes soft allowing Ihe disk outer periph- 
ery to droop by Its own weight, making the whole disk 
look like a bowl turned upside down. 
[001 1] Further, the actual plastic disk (one-sided disk) 
ss formed during the substrate forming process has a rhg 
groove d (hereinafter called a stamper clamp groove) 
for receiving the stamper clamp that fixes the stamper 
to the resin molding machine. The part of the disk whsre 
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there is the stamper clamp groove has a smaller thick- 
ness than other areas and th refore a smaller strength. 
The reduced strength due to the stamper clamp groove 
d, combined with the recess 1 formed on the bonding 
inner surfaces of the one-sided disks, makes the bond- 
ed disk more likely to be deformed. 
[001 2] The present Invention has been accomplished 
to solve the above problem and its major objective is to 
provide a method and an apparatus lor manufacturing 
a bonded disk, which can be mass-produced inexpen- 
sively, which prevents the bonding strength from being 
reduced even when the bonding inner surfaces are 
formed with a recess for title display, and which is not 
easily deformed even when It Is stored or left at elevated 
temperatures lor a long period. 

SUMMARY OF THE INVENTION 

[001 3] To achieve the above objective, the present In- 
vention offers a method of making a bonded disk, which 
comprises the steps of: preparing a one-elded disk 
which has a recess tor title display connecting to a 
stamper clamp groove as at least one disk of paired one- 
sided disks to be bonded together, applying a thermo- 
plastic bonding agent to a bonding surface of at least 
one disk of the paired one-sided disks to be bonded to- 
gether after displaying a title having a desired charac- 
ters and patterns on the recess of the one-sided disk; 
applying a liquid type reaction setting bonding agent to 
the stamper clamp groove and the recess of the one- 
sided disk; stacking the paired one-sided disks so that 
their bonding surfaces applied with the thermoplastic 
bonding agent and the reaction setting bonding agent 
are in contact with each other; and pressing the paired 
one-sided disks together to form a bonded disk. 
[001 4] It is desired that the pressing be performed in 
a vacuum. Further, it is also preferred that the title dis- 
play on the recess be done by printing or by sticking a 
seal. 

[001 5] When the liquid type reaction setting bonding 
agent is an ultraviolet-setting bonding agent, the press- 
ing Is preferably done while Irradiating the ultraviolet to 
the ultraviolet-setting bonding agent. When the liquid 
type reaction setting bonding agent is a cationic polym- 
erized, ultraviolet-setting bonding agent, the pressing is 
done after irradiating the ultraviolet to the cationic po- 
lymerized, ultraviolet-setting bonding agent. 
[0016] Further, to achieve the above objective, this in- 
vention offers an apparatus for making a bonded disk, 
which comprises: a title display means tor displaying a 
title having desired characters and patterns on a recess 
tor title display communicating with a stamper clamp 
groove of at least one of paired one-sided disks to be 
bonded together; a first bonding agent application 
means for applying a thermoplastic bonding agent to a 
bonding surface of at least one ol the paired one-sidsd 
disks to be bonded together; a second bonding agent 
application means for applying a liquid type reaction set- 


ting bonding agent to the stamper clamp groove and the 
recess of the one-sided disk; and a disk bonding means 
for stacking the paired one-sided disks so that their 
bonding surfaces applied wtth the thermoplastic bond- 
5 ing agent and the reaction setting bonding agent contact 
each other and then pressing them together. 
[001 7] It Is desired that the apparatus have a vacuum 
creating means which encloses the disk bonding means 
and creates a vacuum therein. It Is also preferable that 
io the title display meane be a printing device or a seal 
sticking device. 

[0018] Further, when the liquid type reaction setting 
bonding agent is an ultraviolet-setting bonding agent, 
the disk bonding means should preferably have an ul- 
i« traviolet irradiating mechanism. When the liquid reac- 
tion setting bonding agent Is a cationic polymerized, ul- 
traviolet-setting bonding agent, the second bonding 
agent application means should preferably have an ul- 
traviolet irradiating mechanism. 
20 [001 0] In this invention, at least one of the paired one- 
sided disks to be bonded together uses the one-elded 
disk a which is formed in the clamp zone with a recess 
1 lor title display that has specified depth and width (In 
the case of DVD, 0.1 mm in depth and 5 mm in width) 
26 and communicates with a stamper clamp groove d, as 
shown In Figure 1A. 

[0020] On the recess 1 of the one-sided disk a, a title 
having desired characters and patterns Is printed with 
ink 2, as shown in Figure 1 B, or a seal showing the title 
30 is pasted. Next, as shown In Figure 1 C, at least one of 
the paired one-sided disks to be bonded together, for 
example, the one-sided disk a, is applied with a thermo- 
plastic bonding agent 3 over Its bonding surface. 
[0021] Next, as shown in Figure 1 D, a liquid type re- 
35 action setting bonding agent 4, such as ultraviolet-set- 
ting bonding agent or cationic polymerized, ultraviolet- 
setting bonding agent, is applied to the recess 1 and the 
stamper clamp groove d of the one-sided disk a. After 
this, the paired one-sided disks a, b are stacked together 
40 so that their bonding surfaces coated with the thermo- 
plastic bonding agent 3 and the reaction setting bonding 
agent 4 contact each other, and then pressed together, 
as shown In Figure 1 E or 1 F. 

[0022] Because the disk bonded in this manner has 
4$ the title displayed on the bonding Inner surface, there 
are no undulations on the surface of the clamper zone, 
reducing the tilt angle of the disk, contributing to Im- 
proved reproduction. 

[0023] Further, the paired one-sided disks are bonded 
so together with the stamper clamp groove d and the title 
display recess 1 filled with the reaction setting bonding 
agent 4. Becausethe filling bonding agent hastheablllty 
to harden, it does not soften even when subjected to 
heat once the bonding has been completed. This pre- 
ss vents the strength of the stamper clamp groove d and 
the recess 1 from deteriorating due to heat, which in turn 
minimizes deformations ol the stamper clamp groove d 
and the recess 1 and therefore the deformation of the 
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entire disk. 

[0024] If tha bonding. Illustrated In Figure 1 E or 1 F, Is 
performed in a vacuum, no air will remain between the 
bonded surfaces. This prevents the strength of the 
stamper clamp groove d and the recess 1 from decreas- 
ing and makes the disk delormatlon unlikely. Further- 
more, the conventional trouble is eliminated that the 
transparent part of the disk is clouded by trapped air 
bubbles. 

[00251 When the liquid type reaction setting bonding 
agent4 is an ultravtolet-setting bonding agent, the ultra- 
violet is irradiated to the stamper clamp groove d and 
the recess 1 at the same time that the pressing, illustrat- 
ed In Figure 1E or 1F, is done. When the liquid type re- 
action setting bonding agsnt4 is a cationic polymerized, 
unrevlolet-settlng bonding agent, the ultraviolet is Irra- 
diated to the bonding agent for a predetermined tme 
after the application of the bonding agent as shown In 
Figure 1D Is completed, to cause the cationic polymer- 
ized, ultraviolet-setting bondhg agent to start harden- 
ing. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0026] 

Figure 1 A to 1 F are schematic cross sections show- 
ing the process of making a bonded disk according 
to this invention; 

Figure 2 Is a schematic plan view showingthe over- 
all configuration of a first embodiment; 
Figure 3 is a schematic diagram showhg the struc- 
ture of a liquid bonding agent delivery portion and 
a liquid type bonding agent application table; 
Figure 4 Is a schematic cross section showing the 
structure of a bonding press portion of the first em- 
bodiment; 

Figure 5 Is a schematic plan view showing the over- 
ail configuration of a second embodiment; 
Figure 6 Is a schematic diagram showing the struc- 
ture ol a liquid bonding agent application deviceand 
an ultraviolet Irradiation device in the second em- 
bodiment; 

Figure 7A to 7C are schematic cross sections show- 
ing a problem encountered during the process ol 
forming a title display on the inner bonding surface; 
and 

Figure 8 is an enlarged schematic cross section of 
a one-sided disk for DVD. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 


[0027] Preferred embodiments ol this Invention will 
now be described by referring to the accompanying 
drawings. 

[0028] Figure 2 Is a schematic plan view showing the 
overall configuration of the first embodiment of the bond- 


ed disk manufacturing apparatus according to this in- 
vention. 

[0029] This embodiment represents a case where an 
uttravtolet*etting bonding agent Is used as a liquid type 
5 reaction setting bonding agent 4 to be applied to the 
stamper clamp groove d and the recess 1 lor the title 
display in the one-sided disk a, The uttravlolet*ettlng 
bonding agent is the one that is liquid at normal temper- 
ature and, when Irradiated with ultraviolet ray, hardens. 
io [0030] In Figure 2, reference symbol a represents a 
one-sided disk lor the A side before being bonded; b a 
one-sided disk for the B side before being bonded; and 
D a finished disk after the paired one-sided disks a, b 
are bonded together. The one-sided disks a, b has a 
16 cross section shown in Figure 1 A In ths following de- 
scription, members having aor b In their reference sym- 
bols are those for the one-skied disk a or one-sided disk 
b. Designated 8a and 8b are disk supply arms; 9a, 9b 
Index tables 1or printing a title; 10a, 1 0b screen printing 
20 portions; lla, lib ultraviolet irradiation portions; 12a, 12b 
disk transfer arms; 13 a hot melt coater table; 14 a roll 
coater lor applying a hot melt; 15a, 15b disk transler 
arms; 18 a liquid type bonding agent delivery portion lor 
applying a liquid ultraviolet-setting bonding agent to the 
26 etamper clamp groove d and the recess 1 in the one- 
sided disk a; 17 a liquid bonding agent application table; 
18 a disk turning device; 19 a disk transfer arm; 20 a 
bonding press portion; and 21 a diaktakeup arm. 
[0031] Two sets of the bonding press portions 20 are 
30 provided and operated alternately so as to be able to 
synchronize with the overall processing speed. 
[0032] The one-sided disk a and the one-sided disk b 
are placed on a stand (not shown) and carried to the 
positions of the disk supply arms 8a, 8b. These one-eid- 
36 ed disks a, b are transferred by the disk supply arms 8a, 
8b onto the index tables 9a, 9b. 
[0033] The index tables 9a, 9b are rotated one pitch 
at a time In a direction of arrow at predetermined Inter- 
vals. The one-sided disks a, b mounted on the index ta- 
40 bles 9a, 9b are transferred to the screen printing por- 
tions 10a, 10b, each of which screen-prints a title such 
as characters and patterns on the surface of the title dis- 
play recess 1 of the one-sided disk by using an ultravi- 
olet-setting ink, as shown in Figure 1(B). Next, the one- 
46 sided disks a, b are Irradiated with ultraviolet at the ul- 
traviolet irradiation portions 1 1 a, 1 1 b to harden the print- 
ed Ink. 

[0034] With the printed ink hardened, the one-sided 
disks a, b are transferred by the disk transler arms 1 2a, 
so 12b onto the coater table 13, on which they are passed 
under the roll coater 14 to apply the hot melt 3 to the 
bonding surfaces of the one-sided disks a, b, as shown 
in Figure 1C. 

[0036] Next, the one-sided disk a coated with the hot 
66 melt 3 Is transferred onto the liquid bonding agent ap- 
plication table 17bythedisk1raneferarm 15a. The other 
one-sided disk b coated with the hot melt 3 Is transferred 
onto the disktuming dsvice 18 by the disk transfer arm 
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15b. 

[0036] When the one-sided disk a Is mounted on the 
liquid type bonding agent application table 1 7, the liquid 
type bonding agent delivery portion 1 6 applies the liquid 
type ultraviolet-setting bonding agent 4 to the stamper 
clamp groove d and the title display recess 1 in the one- 
sided disk a, as shown In Figure 1D. The disk turning 
device 1 8 turns the one-sided disk b transferred through 
180x so that the surface to which the hot melt 3 was 
applied faces down, and then stacks it on the one-sided 
disk a mounted on the liquid type bonding agent appli- 
cation table 17. 

[0037] The one-sided disks a, b stacked on the liquid 
type bonding agent application table 17 are transterred 
by the disktransf er arm 1 9 onto one of the bonding press 
portions 20 where they are Irradiated with ultraviolet 
from a lamp while being pressed together, as described 
later, Into a single bonded disk. Then, the finished disk 
D is taken out by the disk takeup arm 21 and carried 
onto the later process (e.g.. inspection process). 
[0038] Flgu re 3 shows the structu re of the liquid bond- 
ing agent delivery portion 16 and the liquid bonding 
agent application table 17 of Figure 2. In the figure, de- 
noted 22 is a cylinder, 23 a cylindsr rod driven by the 
cylinder 22; 24 a bonding agent delivery nozzle attached 
to the front end of the cylinder rod 23; 25 a bonding agent 
supply pressure tank for supplying the liquid type ultra- 
violet-setting bonding agent to the bonding agent deliv- 
ery nozzle 24; and 26 a motor to rotate the liquid type 
bonding agent application table 1 7. 
[0039] When the one-sided disk a coaled with the hot 
melt 3 is transferred onto the liquid type bonding agant 
app Iteatlon table 1 7, the motor 26 is rotated. At the same 
time, the bonding agent delivery nozzle 24 is driven back 
and forth by the cylinder 22 to align with the position of 
the stamper clamp groove d and the title display recess 
1 of the one-sided disk a, as illustrated by the dotted line. 
[00401 At this position, the valve of the bonding agent 
delivery nozzle 24 is opened to apply the liquid type ul- 
traviolet-setting bonding agent 4 In circle to the stamper 
clamp groove d and the recess 1 of the rotathg one- 
sided disk a, as shown in Figure 1D. 
[0041] The amount of liquid type ultraviolet-setting 
bonding agent 4 is desirably set slightly more than the 
volume of the space formed by the stamper clamp 
groove d and the recess 1 when the two one-sided disks 
a, b are stacked together. This amount of bonding agent 
can fill the space completely without forming any gap 
between it and the hot melt 3 when the two onesided 
disks a, b are bonded together, as shown in Figure 1 E, 
producing the maximum bonding effect. 
[0042] Figure 4 shows the construction of the bonding 
press portion 20 of Figure 2. In the figure, designated 
30 Is a tower press plate and 31 an upper press plate. 
A disk of quartz glass 32, which Is larger In diameter 
than the position ol the stamper clamp groove d and re- 
cess 1 of the stacked one-sided disks a, b, is embedded 
in the lower press plate 30 at the center so that it is flush 


with the surface of the tower press plate 30. Through 
this quartz glass 32, the stamper clamp groove d and 
recess 1 ol the one-sided disks a, b can be applied with 
ultraviolet radiation Irom the ultraviolet lamp 33 provided 
s under the quartz glass 32. The lower press plate 30 iB 
connected through a valve 34 to a vacuum pump 35 so 
that a vacuum chamber 36 Is evacuated during the 
bonding press process. Denoted 37 is a leak valve the 
opens the vacuum tank 36 to the atmosphere. 
io [0043] The upper press plate 31 , which is paired with 
the lower press plate 30, is vertically movable by a pres- 
sure cylinder 38. The vacuum tank 36 enclosing the en- 
tire upper press plate 31 is slidably mounted to a piston 
rod 39 of the pressure cylinder 38. 
16 [0044] When a pair of the one-sided disks a, b are 
mounted In stackonthe lower press plate 30, as shown, 
the pressure cylnder 38 lowers the upper press plate 
31 and the vacuum tank 38. When the lower end of the 
vacuum tank 38 contacts the lower press plate 30, the 
20 vacuum tank 36 stops there on the lower press plate 30 
hermetically sealing Its Inside by a packing not shown. 
The upper press plate 31 continues moving down until 
It Is at a predetermined distance from the one-sided 
disks a, b mounted on the lower press plate 30, at which 
26 time the upper press plate 31 stops. 

[0045] After the upper press plate 31 stops, the vac- 
uum tank 36 is evacuated by the vacuum pump 35 so 
that air remaining between the stacked one-sided disks 
a, b 'b drawn out, leaving no air bubbles between the 
30 disks. 

[0046] When the Interior of the vacu urn tank 38 reach- 
es a vacuum level below a predetermined pressure, the 
pressure cylinder 38 Is pressurized to further lower the 
upper press plate 31 pressing the stacked one-sided 
36 disks a, b against the tower press plate 30. At the same 
time that the pressing operation is performed, the 
stamper clamp groove d and recess 1 of the stacked 
one-sided disks a, b are Irradiated by the ultraviolet lamp 
33 to harden the liquid type ultraviolet-setting bonding 
40 agent 4 applied to the stamper clamp grooved and re- 


[0047] After a predetermined time, the leak valve 37 
Is opened to open the vacuum tank 36 to the atmos- 
phere, the upper press plate 31 is lifted, and the ultravi- 
46 olet irradiation from the ultraviolet lamp 33 Is stopped. 
Mow, the bonding of the paired one-sided disks a, b is 
completed. 

[0048] The finished disk D bonded in this way has its 
space defined by the stamper clamp groove d and ra- 
50 cess 1 filled with the ultraviolet-setting bonding agent 4, 
as shown in Figure 1E. This construction greatly en- 
hances the strength compared with the conventional 
disks. 

[0049] Figure 5 shows a second embodiment of this 
66 invention. 

[0050] The second embodiment represents a case 
where a catlonlc polymerized, ultravtolet-settlng bond- 
ing agent is used as the liquid type ultraviolet-setting 
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bonding agent 4 t be applied to the stamper clamp 
groove d and the title display recess 1 ol the one-elded 
disk a The cationic polymerized, ultravlolet-eelting 
bonding agent is a bonding agent which Is liquid at nor- 
mal temperature and, when irradiated with ultraviolet, 
produces cations that trigger a hardening reaction, re- 
sulting In the liquid type bonding agent being hardened 
in several seconds to several minutes. Therefore, when 
this cationfc polymerized, ultraviolet-setting bonding 
agent is used, there is no need to irradiate ultraviolet 
while at the same time pressing the stacked one-sided 
disks as does the first embodiment. What is needed is 
to irradiate ultraviolet lor a certain period of time after 
the cationic polymerized, ultraviolet-setting bonding 
agent was applied, to trigger the hardening reaction. 
[0051] The points In which the second embodiment 
differs from the first embodiment are that an ultraviolet 
Irradiator 40 to trigger the hardening reaction In the cat- 
Ionic polymerized, ultraviolet-setting bonding agent Is 
installed near the liquid bonding agent delivery portion so 
1 6 and that the ultraviolet lamp 33 for the bonding press 
portion 20 (see Figure 4) is obviated. The construction 
and operations of other members are identical with 
those of the first embodiment, so that identical members 
are given the same reference numerals and their expla- 25 
nations omitted. 

[0052] In Figure 5, when the one-sided disk a is trans- 
ferred onto the liquid type bonding agent application ta- 
ble 17, the liquid type bonding agent delivery portion 16 
applies the liquid type cationic polymerized, ultraviolet- so 
setting bonding agent 4 to the stamper clamp groove d 
and the title display recess 1 of the one-sided disk a, as 
shown In Figure 1D. Alter the cationic polymerized ul- 
traviolet-setting bonding agent 4 is applied, the one-eid- 
ed disk a is fed to the ultraviolet Irradiator 40 where It Is & 
irradiated with ultraviolet for a predetermined time. 
[0053] The application of u Itraviolet generates cations 
that triggers a hardening reaction In the cationic polym- 
erized u rtraviolet-8etting bonding agent 4, promoting the 
hardening of the bonding agent by the polymerization #> 
reaction without further requiring ultraviolet irradiation. 
[0054] The dlsktumhg device 18 turns the one-sided 
disk b through 180x to cause the surface applied with 
the hot melt 3 to face down and stack it on the one-sided 
disk a that was Irradiated with ultraviolet The stacked 4* 
one-sided disks a, b are transferred by the disk transfer 
arm 1 9 to one of the bonding press portions 20 where 
they are pressed together and bonded into a single disk, 
as shown in Figure 1 E. The completed disk D is then 
taken out by the disk takeup arm 21 and transferred to so 
the later process (such as inspection process). 
[0055] Figure 6 shows the construction of the liquid 
bonding agent application device 16 and the ultraviolet 
irradiator 40 of Figure 5. In the figure, denoted 22 Is a 
cylinder; 23 a cylinder rod driven by the cylinder 22; 24 & 
a bonding agent delivery nozzle attached to the front 
end of the cylinder rod 23; 25 a bonding agent suppty 
pressure tank for supplying the liquid cationic polymer- 


ized, ultraviolet-setting bonding agent to the bonding 
agent delivery nozzle 24; 26 a motor for driving the liquid 
type bondsig agent application table 17; 41 a leeding 
device tor moving the liquid bonding agent application 
table 17; 42 a feed guide; and 43 an ultraviolet lamp. 
When the one-sided disk a applied with the hot melt Is 
transferred onto the liquid type bonding agent applica- 
tion table 17, the motor 26 is started. Al the same time, 
the bonding agent delivery nozzle 24 Is driven back and 
forth by the cylinder 22 to align with the position of the 
stamper clamp groove d and the title display recess 1 
of the one-sided disk a, as illustrated by the dotted line. 
At this position, the valve of the bonding agent delivery 
nozzle 24 Is opened to apply the liquid type cationic po- 
lymerized, ultraviolet-eetting bonding agent 4 in circle to 
the stamper clamp groove d and the title display recess 
1 of the rotating one-sided disk a, as shown in Figure 10. 
[0056] After the cationic polymerized, ultraviolet-sal- 
ting bonding agent 4 Is applied, the liquid type bonding 
agent application table 1 7 is moved under the ultraviolet 
lamp 43 to the position shown by a doited line by the 
feeding device 41 and the feed guide 42. While the table 
17 Is moved, ultraviolet Is emitted from the ultraviolet 
lamp 43 initiating the hardening reaction in the cationic 
polymerized, ultraviolet-setting bonding agent 4. 
[0057] In the preceding embodiments, the liquid type 
reaction hardening bonding agent uses an ultraviolet- 
setting bonding agent and a cationic polymerized, ultra- 
violet-setting bonding agent 4. In addition to these, other 
bonding agents, such as two-liquid type reaction-setting 
bonding agent may be used. The only requirement Is 
that the bonding agent used does not soften even when 
subjected to heal once it has hardened. 
[005B] Although in the above embodiments the title 
display recess 1 Is formed In both the one-sided disks 
a, b, it may be formed only in the one-sided disk a, as 
shown in Figure 1F. 

[OO50| In the preceding embodiments, the title Is dis- 
played by printing. The title display may be accom- 
plished by sticking a seal printed with a title. 
[0060] The DVDs were manufactured by the methods 
of the first and second embodiments under the following 
conditions. The DVDs fabricated were satisfactory. 

- Protective film 

■SK-5000" produced by Sony Chemical K.K. 
Film thickness: about 9 urn 
Hot melt 

"Alon Melt PPET2009" produced by Toa Gosei K.K. 
Application temperature: 1 50"C 
Amount applied: 75 mo/disc (=0.6 mg/cm 2 ) 
Cationic polymerized, ultraviolet-eetting bonding 
agent 

"Adeca Optomer KRX-726-1" produced by Asahi 
Denka Kogyo K.K. 
Amount applied: 40-45 mg/2-discs 
Amount of ultraviolet radiated: Conveyor speed at 
5 rn/min under a focused high voltage mercury lamp 
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o1120W/cmZ 
- Two -liquid type reaction-setting bonding agent 
'30Y-222' produced by Three Bond 
Amount applied: 40-45 mgfc-dlscs 

[0061] While, in the preceding embodiments, the DVD 
has been taken as an example of a bonded disk, the 
pro&eni invention is not limited to the DVD but may be 
applied to any kind of disk as long as it is of a type (n 
which at (east two one-sided disks are bonded together 
into a single disk. When the title Is displayed at the re- 
cess by printing, it is of course possible to use color inks 
in addition to black and white inks. 
[0062] As described above, according to this Inven- 
tion, since the title is displayed on the bonding inner sur- 
1ace of the disk, the undulations ot the surface of the 
clamper zone are prevented Irom causing. Hence, the 
clamper zone can be used as a reference surface during 
reproduction of recorded Information and also the tilt an- 
gle of the disk reduced for improved reproduction. 
[0063] Because the mating one-sided disks are bond- 
ed together with the space formed by the stamper clamp 
groove and the title display recess completely filled with 
the reaction setting bonding agent, the bonding agent 
filling the space in the completed disk will be not sof- 
tened even when the disk is heated, preventing the 
strength of this portion of the disk from decreasing. 
[0064] Hence, it is possible to minimize the deforma- 
tion of the diskand to produce inexpensive bonded disks 
in large numbers, this results In little deformation even 
when they are stored or left at an atmosphere of high 
temperature for long period of time. 
[0066] When the pair ol one-sided disks are bonded 
in a vacuum, no air wilt reman between the bonding sur- 
faces of the disks. This eliminates the conventional 
problems such that air bubbles remaining in the stamper 
clamp groove and the recess, on which the liquid type 
reaction setting bonding agent is applied, weaken the 
strength of the corresponding portion of the disk or that 
trapped air bubbles turn the transparent portion of the 
clamp zone ol the disk into a turbid state. 


Claims 

1 . A method of making a bonded disk comprising the 
steps of: 

preparing a one-sided disk (a,b) which has a 
recess (1) lor title (2) display connecting to a 
stamper clamp groove (d), at least, as one disk 
of paired one-sided disks to be bonded togeth- 
er; 

applying a thermoplastic bonding agent (3) to 
a bonding surface of at least one disk ol the 
paired one-sided disks to be bonded together 
after displaying a title having a desired charac- 
ters and patterns on the recess of the one-sided 


disk; 

applying a liquid type reaction setting bonding 
agent (4) to the stamper clamp groove and the 
recess of the one-sided disk; 

s slacking the paired one-sidad disks so that their 

bonding surfaces applied with the thermoplas- 
tic bonding agent and the reaction sett fng bond- 
ing agent are in contact with each other; and 
pressing the paired one-aided disks together to 

to form a bonded disk. 

2. A method of making a bonded disk according to 
claim 1 , wherein the pressing is performed in a vac- 
uum. 

IB 

3. A method ol making a bonded disk according to 
claim 1 or 2, wherein the title display on the recess 
is done by printing. 

& 4. A method of making a bonded disk according to 
claim 1 or 2, wherein the title display on the recess 
is implemented by sticking a saai. 

5. A method of making a bonded disk according to any 
one of claim 1 to 4, wherein the liquid type reaction 
setting bonding agent Is an ultraviolet-setting bond- 
ing agent, and the pressing is done while irradiating 
the ultraviolet to the ultraviolet-setting bonding 
agent. 

30 

6. A method ol making a bonded disk according to any 
one of claim 1 to 4, wherein the liquid type reaction 
setting bonding agent is a cationic polymerized, ul- 
traviolet-setting bonding agent, and the pressing is 

55 done after Irradiating the ultraviolet to the cationic 
polymerized, ultraviolet netting bonding agent. 

7. An apparatus for making a bonded disk comprising: 

40 title display means (9a, b; 10a, b) for displaying 

a title (2) having desired characters and pat- 
terns on a recess (1 ) tor title display communi- 
cating with a stamper clamp groove (d) of at 
least one of paired one-sided disks to be bond- 

45 ed together; 

first bonding agent application means (13, 14) 
for applying a thermoplastic bonding agent (3) 
to a bonding surface of at least one of the paired 
one-sided disks to be bonded together, 

50 second bonding agent application means (17) 

1or applying a liquid type reaction setting bond- 
ing agent (4) to the stamper clamp groove and 
the recess of the one-sided disk; and 
disk bonding means (20) for stacking the paired 

« one-sided disks so that their bonding surfaces 

applied with the thermoplastic bonding agent 
and the reaction setting bonding agent contact 
with each other and than pressing them togeth- 
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er. 

B. An apparatus for making a bonded disk according 
to claim 7, further comprising vacuum creating 
means (34-36) which encloses the disk bonding 
means and creates a vacuum therein. 

9. An apparatus for making a bonded disk according 
to claim 7 or B, wherein the title display means Is a 
printing device. 

10. An apparatus for making a bonded disk according 
to clarn 7 or 8, wherein the title display means '» a 
seal slicking device. 

11. An apparatus for making a bonded disk according 
to any one ol claim 7 to 10, wherein the liquid type 
reaction setting bonding agent Is an ultravlolei-eet- 
ting bonding agent, and the disk bonding means 
has an ultraviolet irradiating mechanism. 

12. An apparatus 1or making a bonded disk according 
to any one of claim 7 to 1 0, wherein the liquid reac- 
tion setting bonding agent is a cationic polymerized, 
ultraviolet-setting bonding agent, and the second 
bonding agent application means has an ultraviolet 
irradiating mechanism. 


Patentansprflohe 

1. Verlahren zur Herstellung einer Verbundplatte, auf- 
welsend die Schritte: 

Zubereiten einer elnseitlgen Platte (a, b), die el- 
ne Eintiefung (1) fOr eine Titelanzeige (2) auf- 
weisl, die in Verbindung mrt einer Stempel- 
Memmnui (d) zumlrtti&sd dann stent, wenn sine 
Platte aus gepaarten einseitigen Platten mitein- 
ander verbunden wlrd; 

Aultragen einee thermoplastischen Webemit- 
t ete (3) auf die Klebefldche von zumtndeet einer 
Platte der gepaarten elnseitlgen Platten, die 
miteinander verklebt warden soilen, nachdem 
ein Titel mit gewOnscrrten Zeichen und Mustem 
auf der Eintiefung der einseitigen Platte zur An- 
zelgeauTgebrachtist; 

Aultragen eines flQssigen Reaklionsausharte- 
Webemittels (4) auf der Stempelklemmnul und 
der Eintiefung der elnseitlgen Platte; 
Qbereinander Anordnen der gepaarten einsei- 
tigen Platten derart, dafl ihre mil dem thermo- 
plastischen Klebemittel versehenen Klebefla- 
chen und das ReaKtlonsausharteklebemlttel In 
Kontakf miteinander gebracht werden; und 
Zusammsnpressen der gepaarten einseitigen 
Platten, urn ehe Verbundplatte zu bllden. 


2. Verlahren zur Herstellung einer Verbundplatte nach 
Anspruch 1, wobel das Pressen In Vakui/m durch- 
gefflhrt wird. 

6 3. Verlahren zur Herstellung einer Verbundplatte nach 
Anspruch 1 Oder 2, wobel die Titelanzeige auf der 
Eintiefung durch Bedrucken erzeugt wird. 

4, Verfahren zur Herstellung einer Vorbundptalte nach 
10 Anspruch 1 Oder 2, wobsi die Titelanzeige auf der 
Anzelge durch Auftragen einee Anstriche erzeugt 
wird, 

6. Verfahren zur Herstellung einer Verbundplatte nach 
is saiem der AnsprQche 1 bis 4, wobei es sich be i dem 
flQssigen Reaktlonsauaharteklebemlttel um eln Ul- 
traviolettausharteHebemittel handelt und der 
PreBvorgang ertolgt, wahrend das Ultravlolettlteht 
auf das Ultraviolettausharteklebemlttel ausge- 
& si rah ft wird. 

6. Verfahren zur Herstellung einer Verbundplatte nach 
elnem der AnsprQche 1 bis 4, wobel es sich bei dem 
flQssigen Reakbonsaushartsklebemittel umeinkat- 

26 ionisches polymerisiertes Ultravfolettaushartekle- 
bemittel handelt und der PreBvorgang ertolgt, nach- 
dem das Ultraviolettlicht auf das kattonieche poly- 
mertelene Ultra.. vlolettausharteWebemrttel ausge- 
strahrt wurde. 

30 

7. Vorrlchtung zur Herstellung einer Verbundplatte, 
aufweisend: 

Eine Tltelanzeigeeinrichtung (da, b; 10a, b) 
36 zum Anzelgen elnes Tltele (2) mlt gewOnschten 

Zeichen und Mustem auf einer Eintiefung (1) 
fQr die Titelanzeige, die in Verbindung mit einer 
StempeHdemmnut (d) von zumlnctest einer von 
gepaarten einseitigen Platten in Verbindung 
eteht, die miteinander verbunden werden soi- 
len; eine erete Klebemittelauftrageinrichtung 
(13, 14) zum Auftragen elnes thermoplasti- 
schen Klebemlttele (3) auf einer Klebeflache 
von zumindest einer der gepaarten einseitigen 
^6 Platten, die miteinander verbunden werden soi- 

len; 

eine zweite Klebemlttelauftragehrlchtung (17) 
zum Auftragen eines flQssigen Reaktionsaus- 
harteklebemittels (4) auf bzw. in der Stempel- 
60 klemmnut und der Eintiefung der elnseitlgen 

Platte; und 

eine Plattenklebeelnrlchtung (20) zum Obereln- 
ander Anordnen der gepaarten einseitigen 
Platten derart, dafl Ihre Klebeoberflachen, auf 
65 welche das thermoplastlsche Klebemittel und 

das ReaktionsaushartskJebemittei aufgetragen 
sind, elnander kontaklleren und daraufhh zum 
Pressen derselben gegeneinander. 
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Bw Vorrichtung zur Hsretellung einer verbundplatle 
nach Anspruch 7, auGerdem aufwelsend sine Va- 
kuumerzeugungseinrichlung (34-36), wstoha die 
Plattenklebeelnrichlung urnschlteBt bzw enthalt 
und ein Vakuum im (nnern erzeugt. 

9. Vorrichtung zur Heretellung elner verbundplatte 
nach Anspruch 7 oder 8, wobei die Trielanzeigesin- 
richlung ehe Druckvorrichtung let. 

1a Vorrichtung zur Heretellung elner Verbundplatle 
nach Anspruch 7 oder 8, wobei die Trtelanzeigeeh- 
richlung eine Analrichauftragvorrichtung ist. 

11. Vorrichtung zur Heretellung einer Verbundplatle 
nach elnem der AnsprOche 7 bis 10, wobel ee slch 
bei dem flQseigsn Reaktbneaueharteklabemrttel 
um eln Ultravtolettaueharteklebeminel handelt und 
die Plattenklebeelnrlchtung elnen Ultravblettllcht- 
beslrahlungsmochaniemus aufwe'et. 

12. Vorrichtung zur Heretellung einer Verbundplatle 
nach elnem der AnsprQche 7 ble 10, wobei ee steh 
bei dem flQssigen Reaktioneaueharteklabemittel 
um ein kationisches polymerisiertee Ultraviolett- 
ausharteklebemlttel handelt und die zweite Klebe- 
mittelaultrageinrichlung ein en Ultraviolett!ichtbe- 
strahlungsmechanismus aufwetst. 


Revend (oat lone 

1. Precede pour fabriquer un disque lie comprenant 
lee stapes coneistant a : 

preparer un disque simple face (a,b), qui pos- 
sede un renfoncement (1) pour raffichage cTun 
tftre (2), relie a une rainure (d) pour forgane de 
eerrage d'un poincpn, au moins, comma un dis- 
que faisant partle de disques simple 1ace appa- 
rise devant etre reunis Tun a I'autre; 
appiiquer un agent de liaison thermopiaslique 
(3) d une surface de liaison d'au mohs un dls- 
que laisant partie des disques simple face ap- 
paries devant Stre reun is run a I'autre apres Ifcf- 
fichage d'un titre possedant des caracterss et 
des motifs desires dans la rerrioncement du 
disque simple face; 

appiiquer un agent (4) de liaison durcissable 
sous J'effet d'un a reaction de type liquids dans 
la rainure pour Porgane de eerrage du poinpon 
etdans le renfoncement du disque simple face; 
empiler les disques simple face apparies de tel- 
le sorte que les surfaces de liaison, sur lesquel- 
les sorrt appliques I'agent de liaison thermo- 
piaslique et I'agent de liaison durcissable sous 
I'effet cfune reaction, sont en contact reclpro- 
que; et 


serrer ies disques simple face apparies Tun 
contra rautre pour former un disque lie*. 

2. Procede pour fabriquer un disque He selon la reven- 
6 dfcation 1 , salon lequel le eerrage est execute sous 

vide. 

3. ProcSde pourfabriquer un disque lie* sebn la reven- 
dication 1 ou 2, seion iequei TaiTlchage du litre dans 

io is renfoncement est execute' par impression. 

4. Procede pourfabriquer un disque lid sslon ta reven- 
dication 1 ou 2, selon lequel Faffichage du titre dans 
le renfoncement est execute* par collage d'un 

is scsau. 

6. Process pour fabriquer un disque lid sebn Pune 
queteonque des revendlcatlona 1 a 4, selon lequel 
I'agent de liaison durcissant par reaction du type II- 

20 quide est un agent de liaison durcissable sous fac- 
tion cf un rayonnement ultraviolet, et le eerrage est 
execute* tout en projetant le rayonnement ultraviolet 
sur I'agent de liaison durcissant sous Taction d'un 
rayonnement ultraviolet 

26 

& Proced6 pour fabriquer un disque lie sebn I'une 
queiconque dee revendicatione 1 a 4, selon lequel 
I'agent de liaison durcissant par reaction, de type 
liquids est un agent da liaison catbnique polymeri- 
30 s6 durcissant sous ractlon d'un rayonnement ultra- 
violet, et te serrage est execute* apres projection du 
rayonnement ultraviolet sur I'agent da liaison poly- 
mere catlonique durcissant sous Paction d'un 
rayonnement ultraviolet 

35 

7. Procede pour fabriquer un disque lid comprenant : 

des moyens d'affichage de tttre (9a,b;10a,b) 
pour afficher un titre (2) possedant des carac- 

40 teres et des motifs desires dans un renfonce- 

ment (1 ) pour que raffichage du titre communi- 
que avec une rainure (d) pour Porgane de ser- 
rage cf un polncon d'au moJns Tun de disques 
simple face apparies, devant etre reunis Pun a 

** Tautre; 

des premiers moyens (1 3, 1 4) cfapplication d'un 
agent de liaison pour appiiquer un agent de 
liaison thermoplastiqus (3) a une surface de 
liaison d'au moins Pun des disques simple face 

60 apparies devant «tre reunis fun a I'autre; 

dss seconds moyens (17) cfapplication d'un 
agent de liaison pour appiiquer un agent de 
liaison de type liquids (4) durcissant par reac- 
tion dans la rainure pour Porgane de serrage du 

« polncon et au renfoncement du disque simple 

face; et 

des moyens (20) de liaison des disques pour 
Pempiiage des disques simple lacs apparies ds 


8 


17 


EPO 735 530 B1 


telle sorte que leure surfaces de liaison, sur les- 
queltes sent appliques I'agent de liaison ther- 
mopbstique et I'agent de liaison durcissant par 
reaction, solent en contact rdclproque, puis 
pour lee eerrer Tun contre l*autre. 

Dispositif pour laJbriquer un dteque lie eelon la re- 
vendication 7, com pre nan t en outre des moyens de 
creation de vide (34-38), qui enserrent les moyens 
de liaison des disques et crdent un vide en leur in- 
ter teur. 


10 


9. Dispositif pour fabriquer un disque lid selon la re- 
vendicallon 7 ou 8, eelon tequel lea moyens d'afti- 
chage du titre eont un dispositif d'impreseion. ts 

ia Dispositif pour fabriquer un disque lid selon la ra- 
ven dlcatton 7 ou 8, dans lequel ies moyens d'affl- 
cnage du titre sent un dispositif de collage de joint 
ddtanchditd. 20 

11. Dispositif pour fabriquer un disque lid eelon fune 
quelconque des revendteations 7 a 10, dans lequel 
I'agent de liaison de type liquids durcissant par 
reaction est un agent de liaison durcissant sous I tec- 26 
tbn d'un rayonnement ultraviolet et que les moyens 

de liaison de disques possedent un mdcanisme d'ir- 
radiatlon avec un rayonnement ultraviolet 

12. Dispositif pour fabriquer un disque ltd selon Tune so 
quelconque des rove nd (cat bns 7 a 1 0, dans lequel 
I'agent de liaison liquids durcissant par rdaction est 

un agent de liaison cation Ique polymerise durcis- 
sant sous I'effet du rayonnement ultraviolet et que 
les seconds moyens duplication d'un agent de 36 
liaison posssdent un mdcanisme d'irradiation avec 
un rayonnement ultraviolet. 
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FIG. 1A 1 



FIG. IB 



FIG. 1C 
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FIG. 7 A 

Clamp zone Infornation recording arera 


FIG. 7B 


1 FIG. 7C 
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Clamp zone Information recording arera 
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